APPARATUS COMPENSATING A SCANNED OBJECT FOR 
OPTICAL CHARACTERISTICS ACCORDING TO LIGHT 
SOURCES OF DIFFERENT WAVELENGTHS 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

10 The present invention generally relates to an apparatus for 

scanning objects of various types, and more particularly to a scanner 
which can compensate for optical characteristics according to using 
different wavelength light sources. 

15 2. Description of the Prior Art 

Optical scanning apparatuses are currently in great demand as a 
result of the rapid development of high speed, low cost imaging devices 
and the ever decreasing cost of personal computers. Optical scanners, in 

20 general, are capable of reflective and/ or transmissive scanning of 
documents, photographs and the like, whereby reflective scanning is 
used with opaque objects such as photographs and transmissive 
scanning is used with transparent objects, such as slides and the like. 
Reflective scanners project light onto the side of the object to be scanned. 

25 The reflected light is viewed by an optical sensor which converts the 
reflected light into digital code. The code is then transmitted to the 
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operator's computer for further processing. Transmissive scanners 
operate on the same principle except that light is projected through the 
transparent object being scanned. A great demand exists for high quality, 
low cost, low maintenance, easy to calibrate, versatile optical scanners 
5 capable of both high and low resolution reflective and transmissive 
scanning. 

As shown on FIG. 1, a conventional scanner typically comprises a 
control module 110, a light source 111, a power module 112, a image 
10 capture module 113, a loading platform module 114, and a translation 
module 115. The control module 110 comprises a host unit for image 
processing and a plurality of control circuits for scanning process. The 



light source 111 is for use while an object is scanned. The power 



module 112 comprises power units for supporting scanning process. 

15 The image capture module 113 comprises a plurality of lenses and 
optical sensors. The lenses are for performing optical pathways and the 
optical sensors, such as charge-coupled devices, are for sensing lights 
from the lenses and convert light signals into electric signals. A 
translation module is for translating the light source 111 and the image 

20 capture module in a main-scanning direction when the object is 
scanned. 

Generally, there are many different types for scanned objects, 
such as paper document, transparent slide, and so on. A high-quality 
25 output image depends on the imaging system of a scanner for different 
types of objects. However, there are many factors related to the good 
imaging system, such as wavelength of light source, optical 
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characteristics of optical devices and optical pathway, and so on. That 
is, the high-quality output images can't be satisfied for objects of various 
types if there is only one imaging system in a scanner. 

5 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide an 
C3 apparatus of scanning which has different light sources to fit the 

m 10 scanned objects of various types. 

5 £"§ 

b F It is further object of the invention to provide a scanner which 

B e can adjust the location of a lens and a sensors array of the scanner 

according to using the light sources of different wavelengths. 

>0 15 

%B It is another object of the invention to provide a scanner which 

f5 can compensate for the optical characteristics of different light sources 

to improve the qualities of an output image. 

20 In the present invention, an apparatus for scanning images 

comprises an image capture module having at least a lens and a sensors 
array for capturing light after scanning the object. A plurality of light 
sources comprise a visible light source and an infrared light source. 
Next, a key module of the present invention is a first translation module 

25 connected with the lens and the sensors array of the image capture 
module. To be specific, the first translation module is used for 
changing a first location of the lens and a second location of the sensors 



array according to using different the light sources so as to improve 
some optical characteristics, such as aberration resulting from different 
wavelengths of light sources. A power module connects with the first 
translation module and the light sources for supporting energy to the 
5 first translation module and the light sources. Moreover, a second 
translation module connects with the light sources and the image 
capture module, and the second translation driven by the power module. 
A control module connects to the power module and the image capture 
module, and a loading platform module has a platform and therein all 
10 the modules and the light sources are placed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and many of the attendant advantages of 
15 this invention will become more readily appreciated as the same 
becomes better understood by reference to the following detailed 
description, when taken in conjunction with the accompanying 
drawings, wherein: 

20 FIG. 1 is a system diagram for a conventional scanning 

apparatus; 

FIG. 2 is a system diagram for a scanning apparatus of the 
present invention; 

25 

FIGS. 3A-3B are the schematic diagrams of devices in one 
preferred embodiment of the present invention; and 
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FIGS. 4A-4B are the schematic diagrams of devices in other one 
preferred embodiment of the present invention. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 



There is shown a representative portion of a scanner structure of 
the present invention in enlarged, cross-sections of two dimensional 
views for a scanner. The drawings are not necessarily to scale, as the 
size of the various devices are shown for clarify of illustration and should 
not be interpreted in a limiting sense. Accordingly, these regions will 
have dimensions, including length, width and depth, when fabricated in 
an actual device. 

In the present invention, an scanner for scanning an object 
comprises an image capture module having at least a lens and a sensors 
array for capturing light after scanning the object. A plurality of light 
sources comprise a visible light source and an infrared light source. 
Next, a key module of the present invention is a first translation module 
connected with the lens and the sensors array. To be specific, the first 
translation module is used for changing a first location of the lens and a 
second location of the sensors array according to using different the light 
sources so as to improve some optical characteristics, such as 
aberration resulting from different wavelengths of light sources. A 
power module connects with the first translation module and the light 
sources for supporting energy to the first translation module and the 



light sources. Moreover, a second translation module connects with 
the light sources and the image capture module, and the second 
translation driven by the power module. A control module connects to 
the power module and the image capture module, and a loading platform 
module has a platform and therein all the modules and the light sources 
are placed. 

The embodiments of the present invention are described in detail 
hereinafter with reference to the accompanying drawings. 

In the present invention, a scanning apparatus comprises a 
control module 10, light sources 11, a power module 12, an image 
capture module 13, a loading platform module 14, a first translation 
module 15, and a second translation module 16, as shown in FIG. 2. 
The control module 10 comprises a host unit for data processing, and a 
plurality of control circuits for scanning process. The light sources 11 
have at least two light sources with different wavelengths. In the 
present invention, one light source is a visible light source and the other 
is an infrared light source. The loading platform module 14 comprises 
a housing wherein all modules are placed. 

Next, the image capture module 13 has at least a lens and a 
sensors array wherein sensors can be charge-coupled devices. The lens 
is for converging light from any object onto the sensors array. The 
sensors array is for transforming the light into corresponding image 
electric signals. The power module 12 comprises power supplies, 
motors, gears and belts for supporting energies to any scanning process. 



Next, the first translation module 15 comprises a plurality of 
feeding devices, such as feeding rods and feeding screws. The first 
translation module 15 can be driven by the power module 12 and 
changing locations of the lens or the sensors array. In the present 
invention, the first translation module 15 can adjust the locations of the 
lens or the sensors array to compensating some optical defeats such as 
aberration that results from switching different light sources. Moreover, 
the second translation module 16 also comprises a plurality of feeding 
devices and feeds the light sources 1 1 and the image capture module 13 
in any scanning motion. 

Following, one preferred embodiment is described in FIG. 3A and 
FIG. 3B. The other one is described in FIG. 4A and FIG. 4B. 

FIG. 3 A is a schematic diagram showing the correlative locations 
for the devices in some modules. Dash line 30 represents running light 
of a pathway for any scanning motion. A visible light source 31 is used 
for the first- time scanning motion of an object (not shown). A first lens 
33 and a second lens 34, both on a feeding screw 36 driven by a motor 
38, are lens of the image capture 13 with different optical properties, 
such as focus and magnification. The second lens 34 is used when the 
visible light source 31 is as light source for scanning. A sensors array 
35 of the image capture module 13, fed by a feeding screw 37 driven by a 
motor 39, is at a first suitable location for using the visible light source 
31 such that a first image length for the first- time scanning motion is 
made. 



As shown in FIG. 3B, when an infrared light source 32 is used for 
the second-time scanning motion of the object (not shown), the first lens 
33 is fed to a second suitable location such that a first object length for 
5 the second- time scanning motion is made. Moreover, the sensors array 
35 is also fed to a third location that is different from the location 40 of 
the sensors array 35 for the first- time scanning motion, so that a second 
image length for the second- time scanning motion is made. 
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jn 10 The other one preferred embodiment is shown as FIG. 4A and FIG. 

m 

T~ 4B. FIG. 4A is a schematic diagram showing correlative locations for 

= N the devices in some modules. Dash line 41 represents a running light 

*p pathway for a scanning motion. A visible light source 4 1 is used for the 

n first-time scanning motion of an object (not shown). A lens 43, on a 

^ y 15 feeding screw 46 driven by a motor 48, is fed a fourth suitable location 

%Q for using the visible light source 41 as light source. A sensors array 45 

f 1 

*3 of the image capture module 13, fed by a feeding screw 47 driven by a 

motor 49, is at a fifth suitable location for the visible light source 41 as 
light source. 

20 

As shown in FIG. 4B, when an infrared light source 42 is used for 
the second-time scanning motion of an object (not shown), the lens 43 is 
fed to a sixth suitable location that is different from the first location 44. 
Moreover, the sensors array 45 is also fed to a seventh location different 
25 from the second location 51 of the sensors array 45 for the first- time 
scanning motion. 
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Accordingly, with adjusting the distance between the object and 
the lens or the sensors array, some optical defeats resulting from using 
different light sources can be compensated for getting better scanning 
images. 



While the present invention has been described herein in terms 
of preferred embodiments, numerous modifications and variations will 
occur to a person the spirit and scope of the present invention. It is 
intended that the appended claims encompass those modifications and 
m 10 variations. 



